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Nature. 
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' TO THE RIGHT HONOURABLE 
John Earl of Sanpwicn, 
FIRST Loxp CoMMISSIONER 


OF THE ADMIRALTY, 
beo. N 


My Lon p, 

H E favourable manner in 
which your Lordſhip, and 

the other Lords Com miſſioners of 

the Admiralty, received my propo- 

” 3 * 2 fals 
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off gfüigd 
ſals for improving the water uſed 
at ſea, by impregnating it with fix- 
ed air, demands my thanks, and 
thoſe of the public in general; who 
will obſerve, with pleaſure and gra: 
titude, that whatever Promiſes but 
the ſmalleſt adyantage to them, 
with reſpedt to fo important a de- 
partment 3 in the he ſlate as that of your 


Lordſhip, is in thediately attended 
0. #5 | « "#4 mul! 


2 0 render ny future 1 that 
rdthi 144 bY ee 
your = ip may — ple ed to 
give for the trial of this medicated 
water the more eaſily executed, 
and alſo to give it the chance of 


| being 


8 8 2& ab 


THE DEDICATION. iii 
being more e extenſively : . at 
land as well as at ſea, I have drawn 

up the following eaſy directions for 
making it, and take the liberty 
to inſcribe the publication to 2 729 
np 


45 Iam, 
e [TILL l ; GIs ; 
8 5 My Lord, 

ID, 6 11677 on OF 03.155 


ao 102 6113 28 Your, Lerdlbips | ; 
B. ee yi 9757 |, Moſt obedient, | 
Humble ſervant, 
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THE PREFACE. 


HE method of imprognating water 
with fixed air, of which a deſcrip- 
tion is given in this pamphlet, I hit upon 


[ 


in a courſe of experiments, an account of 


which was lately communicated to the 


Royal Society ; containing obſervations on 


ſeveral different kinds of air, with only a 
hint of the method of combining this 
particular kind with water or other fluids, 
Judging that water thus impregnated with 


fixed air muſt be particularly ſerviceable in 


long voyages, by preventing or curing the 
ſea-ſcurvy, according to the theory of 'Dr. 


Macbride, and all the Phyſicians of my ac- 


quaintance concurring with me in that opi- 


nion, I made the firſt communication of it 


to the Lords of the Admiralty, who refer- 
red me to the college of Phyſicians ; and 
thoſe gentlemen being pleaſed to make a 
report favourable to the ſcheme, a trial has 
been ordered to be made of it on board 


ſome of his majeſty s ſhips. To make this 


_ proceſs 


2 ? THE PREFACE. |! 7 


proceſs more generally known, tende that 161 
more frequent trials may be made of water 
thus medicated, at land as well as at ſea, 
I have been induced to make 3 ö 
| PINS. 7 OF 3 WO 936 gien 
Sit John Pringle fiſt obſerved, eat * 
veffelon was checked by fermentation, 
and Dr. Macbride diſcovered that this ef- 
fect was produced by the fixed air which 
18 generated i in that proceſs, and upon chat 
principle recommended the uſe of wor as 
ſupplying a quantity ef this flued air, by 
fermentation in the ſtomadch, in the fate 
manner as it is done by Fred" vegetables Net 
for which the;)-therefors,” thought thitrit 
would: be a obſtirete's And nat 
has eon Itmed Mis don Je ATE Dr. HARE | 
found: that limeſtone; and fl Calcar ée, 
| ſubſtances, contain fixed ait, that the Pres- 
ſence of it makes them What 15 Called , Aly 
and that the deprivation of it renders them 
caußtic; Dr. Browntrigg farther diſcovered ' 
that Pyrmont; and other mineral waters, 
which have the ſame acidulous taſte, con- 
tain a conſiderable proportion of this very | 


r of air, and that upon this their pecu- 
8 OTA] Tri pigs" 


"nas + 
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HE PREF ACE 3 


liar ſpirit and virtues depend; and Ithink,.,.., 
myſelf fortunate in having hit upon a om 
eaſy method of communicating this air 
(and in a much larger proportion 1 | 
mineral waters contain it) to any kind of 


water, or, indeed, to almoſt any fluid ſub- 


ſtance. In ſhort, by this method this 
great antiſeptic. principle may be admini- 
ſtered in a variety of agreeable vehicles, bar 


* wt 


cord 155 


If this A (chough i it dun not 1 


ſerve that name) be of any uſe to my coun- 


trymgn,. and to mankind at large, I aul 
have my reward. For this purpoſe ui 1 —1 
made-the:commnniration as early as:E con- 


veniently could, fnce-the:Jateſiinproves 10 


Te Ras ja the proceſs; and; 
I cangothelp expreſſing my Wiſſles, that al! 
perſons, h diſcover any thing that p ros 
a. bg generally ch > mts pay 400k 
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© DIRECTIONS FOR 
IMPREGNATING WATER 


WITH 
FIXED AIR. 


p 1 
R n ET. 1 ]Ü . 


— — * 


A water be only | in contact with fixed 


, it will begin to imbibe it, but the 
tte is greatly accelerated by agitation, 
which is continually bringing freſh pave 
ticles of air and water into contact. ' All 
that is neceſſary, therefore, to make this 
procels expeditious and effectual, is firſt to 
procure a ſufficient quantity of this fixed 
air, and then to contrive a method by 


which the air and water may be ſtrongly 


agitated in the ſame veſſel, without any 
danger of admitting the common air to 
them; and this is eaſily done by firſt filling 
any veſſel with water, RY introducing the 


fixed air to it, while it ſtands inverted in 


another veſſel of water. That every part 


of the proceſs may be as intelligible as _ 
ſible 


” 
CC en — 
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6 - TY bs. ug 
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; ente of 1 5 ae ſhall ek 
it ve ; -minutel y, ſubjoiping Fea — 
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Proc 


proceſs, and other 25 8 of a a e 
MIS: © 8 7 


A ny 834 
Fitas 304.417 \ "ni Fr. Toi! 3 no 
\ THE — 25 
85 r 2 
＋ ARE a glaſs veſſel, Te fg 1, 
a pretty narrow nec 5 1670 


ed I that it will ſtand Wai 5 its Me 
* Having falled-it, 5 


ter, lay a flip of clean | paper, or 
board, upon it. — if they pe preſſe 


cloſe together, ub ned up- 
5 Gi RT Ibtie . 


hahe 129 00 e d of ape 
e oe Tera 
Ae ipe'y tobe 20 Wal, | Ike boiterq 


=51q nd 5110 inf 105 gc M robbed 
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and obſervations 1 eg to varieties, in the | 


Rene anten. 
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23 rn 
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ay, NS WE 6 * 9 
1059 water with hab 501 % oo 
1 


3 Raid uſt be flexible, un g it. 
787 which b pur; pole it 18,1 believe, beſt made 
of lea het, RAT with a waxed thread, in 
the manner uſed by ſhoe-makers. Into 

each end of this pipe a piece of a quill 
ſhould be thruſt, to keep them open, while 
one of them is introduced into the veſſel 
of water, and the other into the bladder d, 
the e end of which is tied roun 


£311 


cork, hich Tl be perforated, the 
IN DE pl hen 7,49 Yo 135 the cor 


h 
' 1 14 N. RY: Ty WG zan coneed 


| ul 1 1 hl 10050 {185 Jn & VEL 293 
75 119 Ws, Torir - mo 11 2090. 915 C3 85 
-qu-b9 FE 1 0220! Rats . 

Eu ga HE f 101990 K. 908 88 hwrob abi 

TW" 5 S bei Fi ng. this %% epa ccd, 

HW Ge phi contin the chalk ö 

And Vater b beln is. a 10 1 If, 
ax ad che pipe 1 & ON 118 805 


N W Jour a little e 21 1 7 
alk an * i and q "having. 1 7 
preſſed all che common at air out bf 155 
bladder, put the cork into the bottle pre- 


ſently after the efferveſcence has begun. 
1 the bladder once more after a 


little 


hand upan the uppermeſt Part of 


; 2 . = Bea ron ii? At. fh. AIG 


| bs k 910M 9113 10} . Blioy: 241 10 moe 


80 To 6. 1 
| little gf, the newly 


into. it, in order the moge effeQually. to, 


clear it of all the remains of the common 
ad ann then introduce the end of ths | 


pipe into the mouth of the veſſel of Water, 
as in the drawing, and begin to agitate the 


chalk and water briſæly. This wẽill pre- 


ſently produce a conſiderable quantity of 
fixed air, which will diſtend the bladder; 


and this being preſſed, the ait wilb force 
| its way through the pipe, and aſcend 4 


the veſſel of water, the water, at ithe 
time;deſcending;andeomingintothe 


od nom dns and? a59w32d 1298 10 15 8 


„lien zubout one half ef the waer! 
is-forted out, let the operntir lay d his? 
of the 
veſſel, and ſhake it as briſkly as:h&2canzi 
not to throw the water out of the baſon ; 
arid Th 4 few minutes the water will wbfotb 
the air; and takkifig its plate; will hath 
fill che vefef 25, at the Erfg 0! Then Bike” 
the phial vontalning thebchalk Ad Walbt 
2 ail? ferce mort "ito the val}? 
upon the whole abdut a ena ü 


Be Water as before, tilt ne merb bf 
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ted. air hat g 


F — Y — PYY 


bgttom of the veſſel, for che more ea 
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the alf 1 d. As ſoon as this 18 
petctived ts be the gaſe, the water is ready” 
för üſe; and if it be not uſed imme: 2 

„ mSüld be put into a bottle as ſoon as 
pofſible, well corked, and cemented. 't3 


Y Will keep however very well if the bottle 


be only well corked, and > with the * n 
mouth dowawards. Uk 


ET 19DD£ 10 


ons R RVAT I ON. 


ola. Bus 


ard. the velel full of water, with 


| a lip of paper between them, and then both 


tuned upſide dom ctogether ; but all this 

trouble will: be ;faved by having a, larger 

vsſſel of water, W ee e 

immeddde: [hind er 1} Ant bas Hav 
8 aolsd: 5713 10 100 1938W ** WOIIII ©] Jo 


danαf the vaſſel gontaining the water to. 
agitated; be, large, it may be moſt con- 


| Venient ift to place it inyertęd, in a baſon; 


fullsef gyateg , ande then, tg gra gut the 
. tr ir pe ogy a. ſy phon, either 
— 4 4 | dog OO RG SE: 
kind. of; handle ſhould;he faſteneg ID 

1 * 


tation of it. 


Z baten, may 508 places invacted, | 


— 


| 15 be agita ef At at, ar With ee 


be neceſſary to ſteep it in water about half 
* it is uſed, in order to make it — hour be. 


I 505 W douhechindltb s ſono 
very, but it is the- moſt proper fur the 
purpoſe, becauſe it may be agitated with 


leſs * of We W agg wy 7 gifting | into 


it. e \ Ei a4 
7 1710 Hg 0 

„The fexible pipe is not neoeſſa ary, 
9 I think it is exceedingly: conveni- 
ent. When it is not uſed, a bent tube, 4 
fig. 2 (for which glaſs is the moſt proper) 
muſt be ready to be inſerted into the 


made into the cork, when the bladder 
aan the fixed air is ſeparated) from | 


the phial, in Which it as generated. 
The extremity of this tube being put un- 
det the veſſel of water, and the bladder 
bei! ng Gthprefſed; the alr will be com 
ed — Vefbrof 2149 51 vd woidy 
1998 w sch on ol has ich 

lee uſe of a bladder be 23 to, 

thou 8 hy nothing 2 at Is fefthiibe,the 
o 55 the" 8 
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caution; tes a Tint pfad as 
interpoſed 


of water, p. WEL, 7 5 1 — : 
drawing. 97555 e nk 
+ and 


N. B. If che pipe be made of leather it will 
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water with fixed air. 11 


and water that may be thrown up the 


tube 3 will lodge at the bottom of the 
phial a, While nothing but the air will 
get into the pipe c, and ſo enter the wa- 
ter. If the tube h be made of tin or copper, 
the ſmall phial à will not need any other 
ſupport, the cork into which the extremi- 


ties 'of both the tubes are inſerted being 
made to fit the phial very exactly. ' 


** The obich, e, fig. 1, ſhould always he 


the veſſel a; that af any part of the mix 
ture ſhould be thrown up into the bladder, 
id may remain in the lower. part of it, from 
which it may be eaſily preſſed back again. 


remain in the lower part of the bladder, no- 
thing but the pure air will get into the 
pipe, and ſo into the water. 

M boB>jdo d 13bbs&ld £3 . In 
elf nch more than half of the veſſel 
be-lled with air, there Will not be A body 

| A agitgte, and th th © pro- 
* uch more 21 i 14 7 1005 


or ah Wy lex Sd ©: 
the 9 5 e 


dr tos SR W 


een e 88 — * Wert! B 


: mk wan mi 425k twods nw ! | — dune n 
9 at N nt of hn AID 147 3h ts 


j held, conſiderably lower 3 2 


This, however, is not neceſſary, ſince if it 
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9 · After every proceſs the water to which 
oh chalk. is put muſt be change, f 300 
10. It will be proper to fill "ox bladder 
* water once every day, after it has been 
uſed, that any of the oil of vitriol which 
may have got into it, and would be in 


danger of eas it, R be een 
ly diluted. 


11. The veſſel which 1 have generally 
made uſe of, holds about three pints, and 
the phial containing the chalk. and; water | 
is one of ten ounces; and I, find that a- 
bout the quantity of a tea-ſpoonful oß oil 
of vitriol is ſufficient to produce as much 
air as n eee that, quantity ef 


We [81p9 ug vitgan 71 3188221 


18 inen, 5 81 7 5745; genen aff mln 


; 12. If the 8 
larger, the phial containing the chalk and 
the oil of vitriol. ſhould either be large in 
proportion, or freſh water, and gil g Fir 
triol muſt be put to, tha chalk, 49. produce 
the. requiſite quantity of air. * 10˙⁰)⁰ 5111 


Hir moi badidmy 2d ns 26 Qs 


. 13. 15hJn 


water with fixed air. 13 


13. In general the whole proceſs does 
not take up more than about a quarter of an 
hour, the agitation not five minutes; and 


ih nearly the ſame time might a veſſel of 


water, containing two or three gallons, or 
indeed' any quantity that a perſon could 
well ſhake, be impregnated with fixed air, 
if the phial containing the chalk and oil of 
vitriol, be larger 1 in the ſame A ns 


& 1145 To give t the water as mut air as it 
can receive in this way, the proceſs may be 
repeated with the water thus impregnated. 

This will be uſeful when the water is in- 
tended to be kept a long time; but, as 
much air may be 'tommiitiicated to water 


by # fingle proceſs" as will be generally a- 


greeable. Very nearly an equal bulk of air 


1425 be communicated to a quantity of wa- 


ter by one 97 — — ahd/ ſomething more 
than an equgl bulk By two, but very little 
will abe Swen bp lte ce it tener, 

fikct? After orie HinD u Huck Hel Hir 
Wm bſtape from that part of the flrface of 
the water node is expoſed'to the common 
air, as can be imbibed from within the 
veſſel. 


B 2 15. All 


14 1 impregnate 


15. All calcacenud ſubſtances contain fix- 
ed air, and any acids may be uſed in ordes 
to fet it looſe from them; but hath. 1 
oil 'of vitriol are, both of them, not q M . 
the cheapeſt, but in all other reſets 
moſt effectual for the purpoſe. £2 


1 6. It may poſſi bly be imagined that part 
of the oil of vitriol ! is rendered. volatile in this 


ge + quantity ge) 0 30 a0 get: 1 1 
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quantity asa' fine! ole ard AC ee ol be 
8 pifit ee nd. A % 
greater Quatitity'v#0ul om makin 
It leſs. wholeſamb) it i 1975 6 FONT 
The experiments which were ade ta 5 
certalti this fact Were ade © with, di ited 
Wren, the ia e taſte of which is. 
not talen 6ff, 78 Aby regt degree, By the. : 
mixture 66-8464 alt, Otfier wife, TOTAL 
water, being clogged. with 116 igen Zn prin-. 
Ciple, will imbibe fixed air faſter, q re- 
e e N r Wa- 
In tie experiments that Were a 
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e 5. 
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7 nigt water with: e ip." 69 þ 7 5 
fot" li Di le An 8 
s, purpoſe, I. was. afliſted; 25 Mc, 
wo. 18 i; a fur rgeon in this town, who is well 
in the methods of. n © th 
properties of mineral waters. | 


| 1 Doctor 8 who made his 
experiments on Pyrmont water at the ſpring 
8 never found that it contained io, 
| much a one! balf of an equal bulk of air; 
ut in = meth od the ater is cafily made 
to imbibe qual bulk. For it muſt be 
SI et the, ene quantity of, 
the moſt 1 e part of che air. is incor- 
1 80 I £2) NE Nita, a5; it, fight aſeends 
i t; Hefo Sit og eup wis places. 38; 
FO 5 arts 1 Ae e on 5101 11 


-ls Peale bel bes 21 αẽ/ . x2 of 
80 gilinggyater, will SN 
eng rs 1. a. phial containing 


1 8 
Fr e 47 water b I& in it; but 
RG ten. req Ab aye half an hour eo 


it com Wy 
e 18191 fivs 532 38019 3 011909. 1916 


-91 FO _ * ox did gti III A141 - 


ge don wawld.gbuſe. to make: 


leated y ater mrerdegflys re- 
5 1 water, Sir John 


hl informs me, that from eight to ten 
ape 


16 | To PTABRae.,. 


drops of . Tinura Martis cum Pri falis 
muſt be mixed with: every pint of it. It 
is agreed, however, on all hands, that the 
peculiar virtues of Pyrmont, or any other 
mineral water which has the ſame briſk or 
ac idulous taſte, depend not upon its being 
4 a chalybeate, but upon the fixed air F Which 
it e 8 

But water impregnated wichy 8 1 
fore of itſelf diſſolve iron, as the i ingenious 
Mr. Lane has diſcovered; and iron filings 
put to this medicated water make a ſtrong 
and agreeable, chalybeate, ſimilar to, ſame 
other natural chalybeates, 7 hold the 
iron in ſolution by means of fixed air Oly: 
and not by means of any acid; and theſe 
chalybeates, I am informed, are generally 
| FE moſt agreeable to the ſtomach...,.:.4] 
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20. By this procels men fired ait he giyen 

to wine, beer, and almoft any kquor,whaty 
ever: and when, beer is become, flat, 
dead, it will be revived by this means;, but 
the delicate Pare fan % Sour 
taſte communicated, by the: fix 0 Aly, and 


which is manifeſt in water, will hardly be 
gaiveH apa 
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perceived in wine, or other liquors which 
me ror taſte of their own. 
12, 7. I bold not Werker with the pro- 
vince of the phyſician, but I cannot intire- 
ly ſatisfy myſelf without taking this oppor- 
tunity to ſuggeſt ſuch hints as have oc- 
curred to myſelf, or my friends, with re- 
ſpect to the medicinal uſes of water impreg- 
nated with fixed air; and alſo 18 Err air 
u pnges applications. 
2Qiint tO | 
In general, the diſeaſes in which water 
imptegnated with fixed air will moſt pro- 
bably be ferviceable, ' are thoſe of a putrid 
cas; of which kind is the fea- ſcurvy. It 
eati hardly: be doubted, alſo, but that this 
water muſt have All the medicinal virtues of 
Pyrmont water, and fore other mineral 
waters ſimilar to it, whatever they be; 
elpeeiall) if a fewiton filings be put to it, 
to: FEnUerD it 4 chilybeate, like genuine 
Pyrmont Water. It is poffible, however, 
that; in Tie caſes, it may be deſirable ti to 
the fated ur of Pyrmont water, with- 
ot thi Len watch: it cbntaits. 
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Having this opportunity, Izſhall g alſo 
e e application of fixed air in the form 

of glyſters, which occurred tome while Lwas 
— — to this ſubject, as hat promiſes 
ig be uſeful to correct putrefaction / in the 

inteſtinal, canal, and other parts of the 
ſyſtem to which it may, by this channel, be 
conveyed. It has been tried once by Mr. 
Hey above-mentioned, and the recovery 
of, the patient from an alarming putrid 
Fever, when the ſtools were become black, 
hot, and very fetid, was ſo circumfianctd, 
chat it is not improbahle but that. ĩt might 
be awing zn ſome meaſurę, to thole.clyt 
ſters. The application, however, appœarr 
ed to be perfectly eaſy and ſafe. ; 
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drink Water, or other liquors impteghated 
with the ſame- principle. Thoſe getitle- 
men were pleaſed to think favourably of 
the propofal, and I am informed by Dr. 

Percival, that the ſame ideas had occurred 
to other perſons, and that in three caſes 
in which the breathing of fixed air had 
been tried, it appeared to have been of 
great-ſervite. One patient intirely reco- 
veted. The method in which it was ap- 
glied was purting chalk inte oil of vitriol 
Ailuted with water, and breathing tlie 
furnes as they iſſucd from the Griffce of a 

funnel, Whith. covered che veffel wat con- 
6. ilgqs ad 225 R 
All bus 2 „110 24 05 


Dr. Percival alſo informs me, that the 
ſutnies of canter Ras Beth inch IWectähed 
Þybthe' dpplication Ef fived Air, tlie pain 
ape ep omary better däigeltibn Ba JGe, - 
10 MHat/dilkete'{s'fmbit Exp _ 
caſts uro under the Airection Uf a very able 
ſürgeen O wil, Lcdbubt thöt, in due 
time; give the public a cht e account 


Heim — ſarfle perſen ede e 
one directed patients aps under an 
aleeybils fore er to reberte 98 dl from 
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a mixture of ſalt of wormwood and juice 
of lemons, and the trial has been attended 


without inconvenience, and with manifeſt 
— | 010 ney Fin 


1 cannot helf p ab . Brahe air 
might be applied externally to good advan- 
tage in other caſes of a putrid nature, even 
when the whole ſyſtem was affected. 
There would be no difficulty in placing the 
body ſo that the greateſt; part of its ſur- 
face ſhould be expoſed to this kind of air; 
and if a piece of putrid fleſh will become 
firm and ſweet in that ſituation, as ri. 
Macbride found, ſome advantage, I ſiould 
think, mi ight be expected from the ſame an 
tiſeptio application, aſſiſted by the vis vitee,” 
operating internally, to counteract the ſame 
putrid tendency. Some Indians, I have 
been informed; bury their patients} labour- 
ing under putrid diſeaſes, up to the chin in 
freſh mold, Mhichlis alſo known to take off 
the fœtor from fleſh meat _—_— to 
putrify:0::Þf! this practice be of any ui 
may it; not; be: owing ton the fed air It 
bibed iy the phes of thei{kit in that: fit 
ation Following che plow ig alſo an dd 
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preſcription for à conſumption, as alſo is 
living near lime kilns. There is often ſome 
good reaſon for very old and long continu- 
ed practices, though it is frequently a long 
time before it be diſcovered, and the ra- 
tionale of them fatisfactorily een 


a Beidg no phyfician, 1 run no niche by | 
chewing out theſe random hints and con- 
jectures. I ſhall think myſelf happy if 
any of them ſhould be the means of mak - 
ing thoſe perſons whom they immediately 
concern, attend more particularly to the 
ſubject. My friend Dr. Percival has for 
ſome: time paſt been employed in making 
experiments on fixed air, and he is parti- 
cularly attentive to the medicinal uſes of 
it a and from his knowledge as a philoſo- 
pher; and ſkill in his profeſſion, I have 
very conüderable expGutionb.) mmotor nod 
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N large veſſels, aii est in a 
ſtate of fermentation, as at 3 public: 
brewery or diſtillery, fixed air may be 
found in great plenty ready made ; and if 


IT 21910 q | | water 


. i i 


— 
—— 


— 
U—ä—ää—p — — 


” = — 


—— . > ous > oY GS WES DIES nr a = 
— — 3 — U—U—Uꝛ9!. 


— —— — 
_— K 


— 


— , 


— ¶ BL?X OO 


—— Is. 


— 
— ihe POACEAE oo 


r ̃ œ , rr Inn 
—— ” 


NT EO TD 


— " — —— — — 
—— — — —— 


— 


——— — 


—— m 


o 
- 
. 0» 
<3 
; . 
- 
* 


+ 


ͤ—— Loy I De Ys 
—ͤU——j— n — — 


face of the fixed | air is expoſed to the 8 
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water be poured from one veſſel into ano- 
ther, held as near as poſfible to the fur 


— — — — — 


face of the fermenting liquor (by means of 


long handles) for about four or five minutes, 


it will acquire the acidulous taſte of Pyr- 
mont water; but as, in this caſe, the ſur- 


mon air, and is conſiderably mixed 
it, water will not imbibe ſo much of it 3 Ig 
this way, as may be communicated to it 
by the proceſs above deſcribed. The gor 
ing out of a candle will be an eaſy method 


of 1 870 whether, the fermentation 
be ſu TO advanced for this purpoſe: - 3 
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